tions of the Nervous System."
The unremitting attention which Dr. Carpenter has devoted to the Physiology of the Nervous System would, under any circumstances, render the latest views he entertains in this branch of medical philosophy of much interest; but when we find it expressly stated in the preface to the current edition of his Principles of Human Physiology, that the chapter devoted to it is the result of special and laborious research, and that it contains " the more matured fruits of his inquiries and reflections," we feel that little in the way of apology is due to our readers for bringing these views under their notice, and subjecting them to critical inquiry. It is not possible to overrate the value of this department of Physiology; for whether the study of the functions of the nervous system be considered simply as a branch of medical science in relation to the pathology and treatment of diseases of the nervous system, or in its relations to the study of human nature, and therefore to Mental Philosophy and Morals, the extent of its social and professional importance seems incalculable. We shall first state Dr. Carpenter's views as much in detail as our narrow limits will permit, and then analyse more particularly his views as to the functions of the cerebrum and the great ganglionic centres within the encephalon?the acknowledged seat of mental operations.
Dr. Carpenter considers the functions of the nervous system, with reference to three great anatomical divisions?namely, the excito-motor or true spinal, the sensori-motor or ganglia of sensation, and the cerebral. The acts dependent on the first are automatic, and occur without sensation; those dependent on the second are automatic also, but occur with sensation ; those of the third are in connexion with ideas, but may also be purely automatic, like the two first. The whole nervous system of the invertebrate animals may be regarded as ministering entirely to automatic 23-xn. 1 Reviews.
[July, action. The ganglia in connexion with the nerves of special sense are the seat of sensation and the source of the "sensori-motor" movements; the remaining ganglia of the chain not ministering to sensation, but inducing none other than " excito-motor" movements. Although the actions of these animals are exquisitely adapted (as is specially seen in the economy of the common bee-hive), yet they are not designed by the animal; the adaptiveness being inherent " in the original construction of the nervous system, which causes particular movements to be executed in direct respondence to certain impressions and sensations." These movements are, in short, those usually termed instinctive, and that mechanism (including both the dynamical and material conditions under the term) which causes them is none other than instinct.
Dr. Carpenter is not prepared to maintain that there is nothing whatever in the invertebrata analogous to the reasoning powers and will of higher animals; they may exist, but in a rudimentary state. In the invertebrate animals the automatic powers are most highly developed in the highest type ; not so in the vertebrate, for the highest development of the intelligence and the supreme domination of the will characterizes the highest type in them, while to these the instinctive powers and acts are subordinate. "The super-addition of these more elevated psychical endowments is coincident with the addition of a peculiar ganglionic centre, the cerebrum, to the automatic apparatus of vertebrated animals." In the vertebrata, therefore, there is the cranio-spinal axis, representing the whole nervous system of the invertebrata (with the exception of the rudiment of the sympathetic which they possess), with this superadded cerebrum; the cranio-spinal axis consisting of the spinal cord, the medulla oblongata, and the sensory ganglia. The spinal cord corresponds to the gangliated ventral column of the articulata; and each segment with its pair of nerves is a repetition of the single " pedal" or locomotive ganglion of the mollusca. The medulla oblongata corresponds with the cords that in the invertebrata pass round the oesophagus, connecting the cephalic ganglia with the first sub-oesophageal ganglion, but containing also ganglionic centres, which correspond with the respiratory and stomatogastric ganglia of the same class. Dr. Carpenter states:
"Under the term sensory ganglia may he comprehended that assemblage of ganglionic masses lying along the base of the skull in Man, and partly included m the medulla oblongata, in which the nerves of the 'special senses'?Taste, Hearing, Sight, and Smell, have their central terminations; and with these may probably be associated the two pairs of ganglionic bodies known as the Corpora Striata and Thalami Optiei, into which may be traced the greater proportion of the fibres that constitute the various strands of the medulla oblongata, and which seem to stand in the same kind of relation to the nerves of touch, or ' common sensation,' that the olfactive, optic, auditory, and gustative ganglia bear to their several nerve-trunks." (p. 669.) It is upon these that the cerebrum proper is superimposed, but wherever this is developed there also is found a cerebellum, having a general but by no means constant relation to the cerebrum. This arrangement is very secondarily automatic,' may be performed by Man under In this animal the changes excited by an external impression are possibly propagated throughout the entire nervous circle by means of tliis'band, and feeling takes place (if the animal be endowed with feeling) at the moment that the trajeet is completed. The absence of ganglia on this cerebral ring or ganglion is attributed to the absence of eyes and tentacles in the animal; it is therefore, probably, one of those animals without any sensation or perceptive consciousness. It may feel physical pleasure or pain, but probably even that in only a small degree. The ring is rather a co-ordinating motor than a co-ordinating smsorial apparatus; it is the rudiment, therefore, of the cerebellum, as much at least as of the medulla oblongata, or the sensory ganglia.
In ascending the scale to fix upon those animals which have perceptive consciousness, we are led to note those in which the senses of hearing and vision are developed more particularly, because in these the working of the adaptive principle is so highly developed as to prepare for and react upon complex qualities of matter. Nor can we deny to animals like the higher invertebrata, as the social insects (in which these senses are so highly developed), the power to act in accordance with the idea of causation?an idea which is the very basis of the idea of outness, or perceptive consciousness.
Such an idea is only perfectly reached by the co-ordination of the senses, or more particularly of hearing and vision with touch, and when reached is a general idea, requiring a co-ordinating centre from which it can react on and put in motion the entire motor apparatus. Hence with Reviews.
[Jul}', perceptive consciousness Ave are to look for a co ordinating sensorial and motorial centre, distinct, functionally at least, from the centre of mere feeling, or what has been termed common sensation, and in immediate relation with the nerves of sight and hearing. This centre will be developed in size and be complex in structure in proportion as these cerebral senses and the locomotive machinery are developed. To look for these in the encephalon of the invertebrata would be hopeless. We must turn, therefore, to the vertebrata. The question then arises, whether these lobes be the seat of sensation or consciousness, in common with the sensory ganglia; or whether we should adopt Dr. Carpenter's views, which place it exclusively in the latter? To our minds there is nothing in known analogies, whether of structure or function, which precludes the idea that the seat of perceptive consciousness (as distinguished from the simple feeling of pleasure or pain) is in the seat of thought itself. Perceptive consciousness must be looked upon, according to our views, as a development of that innate power which adapts material organisms to pre-ordained ends. It is evolved as we rise in the scale of being, pari passu, with the material organ, and its sphere of action embraces a materially wider and wider field; but that action is fundamentally based on a presentation to the consciousness of the modes of action of the innate primary power itself. Just, therefore, as the feeling of pleasure is excited when the dynamic changes in the sensorium are in accordance with the pre-arrangements of the organizing and directing 
